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"I'm Savin’ BBB 


Money 


For example: 
Instead of this tool 
(Fig. 1), finished at 


the regular price — 


You buy— 


the same tool ‘milled 
and brazed only” 


(Fig. 2) 


substantial 
reduction in cost! 


AKE advantage of this saving which you can make 

on the cost of all Carboloy cemented carbide tools. 
Request a “milled and brazed” quotation on one ar 
more of the Carboloy tools you are now using. Then 
compare the prices with those you ordinarily pay. You'll 
want all of your tools ‘milled and brazed’’ when you 
see the difference in cost. For further details, address 


CARBOLOY C€CO., INC. a 
2183 Grand Bivd., Detroit, Mich. 


CHICAGO CLEVELAND The Mark of CARBOAOT 
NEWARK PHILADELPHIA 


SAVE ON THE COST OF 


CARBOLOY 


CEMENTED CARBIDE TOOLS 


“ITS IN THE COMBINATION” 


The National National Car- 
Carbide Boring bide Boring 
Tool -- plus — Tools save 
the National operatio 


Rotary Bush- impré 
work — multi- 

perfect boring | ply output and 

set-up. | | | increase profit 


ing makes a 


National 
We specialize tary Bushings 


in the building liminate 
of boring tools vibrations and 


(Bars) for any friction—make 
purpose and of C J holes round 


' 


NATIONAL BORING TOOL CO. 


1312 MT. ELLIOTT AVE. DETROIT 


HABERKORN & WOOD 
2208 West Fort St. 
DETROIT, MICH, 


Exclusive Representatives 


MINSTER PRESSES 
Inciinable — Horning — Knuckle 
Straight Side and Gap 


KENT-OW ENS Machines 
HOPKINS — Air aa Hydraulic Equipment 
PROVIDENCE—High Speed Drilling Machines 
MIAMI — Movable Fixed Center Drill Heads 

GROTNES — Special Wheel Machinery 
AVERBECK — SHAPERS 
TUTHILL — Pumps 
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LAMB 
PRODUCTION 
EQUIPMENT 


MULTIPLE DRILL HEADS 
SPECIAL MACHINERY 
JIGS AND FIXTURES 
PUNCH AND DIES 
TOOLS AND GAGES 


WHERE FAST PRODUCTION COUPLED 
WITH QUALITY WORK IS IN PROGRESS, 
YOU WILL FIND LAMB PRODUCTION 
EQUIPMENT DOING ITS DUTY FAITH- 
FULLY AND WELL. 


QUALITY 


DEPENDABILITY 


JOS. LAMB 


DETROIT, MICH. 
6343 Wight St. 
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point of cost. 


Q-C 
FIXTURE LOCKS 


ROTO LIVE CENTERS 
ACE DRILL HEADS 


engineering and tooling service. 


A. H. PEARSON 


1310 MAPLE ST. 
DETROIT, MICH. 


“QUICK-CLAMP” 


Products are specified by discriminating tool en- 
gineers now, for the reason that today, as in the 
past, they are leaders both mechanically and in 


We are drilling specialists, rendering a complete 


UNIBUILT FIXTURE UNITS 
STANDARDIZED DRILL JIGS 
LOCATING PINS AND RETAINERS 


CAD. 3410 


YOU CAN ENTRUST THE BUILDING OF YOUR JIGS, FIXTURES, 
DIES AND SPECIAL MACHINERY TO OUR ORGANIZA- 
TION IN THE FULL KNOWLEDGE THAT YOUR 
ORDERS WILL BE CONSUMMATED IN A 
MANNER TO MEET YOUR FULLEST 
EXPECTATIONS. 


A COMPLETE DESIGNING SERVICE IF DESIRED. 


ACE TOOL AND DIE CO. 


1310 MAPLE ST. DETROIT, MICH. 


Manufacturers of Q-C Products 
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Broaches and Broaching Fixtures 
Tue most modern and precise equipment for the 
1 


nanutfacture of internal and = external broaches 
enables the Continental Tool \Vorks to pro 
al duce the highest degree of accuracy in 


broaches and broaching fixtures 


Broaches can be supphed in either push 
or pull types for internal or external appli 
cations in all lengths and sizes. All broaches 


made to manutacturer’s specifications 


5835 Martin Avenue 
Detroit, Michigan 


ONTINENTAL |OOL \WORKS 


AN UNBALANCE OF 0.2 OUNCE INCHES 


It locates the unbalance and measures the exact depth of drill to correct it. 


Constructed for production balancing, it is fast and extremely simple to 


operate. No troublesome adjusting screws, springs, knife edges, cutmeters, 
slide rule, or dash pots. 

which accurac s can replaced in five 1 

sheht cost! 


wmpellers and crankshatts. 


Commerce Pattern Foundry & Machine Co. 


2211 GRAND RIVER AVE. DETROIT, MICH. 
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Next meeting: Thurs- 


day, October 13, 1932. 


Detroit Leland Hotel, 


Colonnade Room, 


Eight o'clock. 


MR. TELL BERNA 


\lr Tell Berna. whe holds the degree ot \l Ie. 
(Cornell, 19125, a8 General Sales Manager of the 
National \eme Company. Cleveland, Ohio. The 
subject of his talk will be “The Chronolog—The Lat 
est Development and Scientitic Management.” The 
Chronolog is an entirely new device representing 


furnishing to oOperatan 


a means foreman, man 
ager, time-study man, and cost accountant alike, a 
detatled and accurate record of what is gomeg on at 
the machine with a view to bringing into high reltet 
the causes of idle time, and making it possible for 
these various agencies to combat idle time and in 


crease production and protits. 
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Speakers: 
Tell Berna; 


Subject: 
The Chronolog. 


Dean R. E. Lawrence 


Subject: 


A Tool Engineer as 
an Executive. 


DEAN RUSSELL E. LAWRENCE 


Lawrences eamed his Master of Science de 
eree at Rose Polytechnic at Terre Haute in 1913. 
\iter working with General Electric Company for 
three vears, and serving the government in the re 
search department of the Signal Corps during the 
var, Mr. Lawrence began his career at the olleg 
of Engineering of the University of Detroit 
Dean. Mr. Lawrence has recently severed his cot 
nection with the University of Detroit and estal 
lished the Lawrence Institute of Fechnology. 
15,100 Woodward Highland Park. M1 


| AW has ch as the subject oft his talk 


\venue, 


our meeting “.\ Too! Engineer as an [xecutive. 
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MEMBERSHIP DRIVE 


Membership Committee of the ASTE an 
ces a concerted offensive on all fronts for new 
bership. Ten membership drive teams have 
organized, each with a chairman in charge, 

fierce race will be run between these teams. 
bers of the Society may watch the progress of 
race in the pages of this Journal. The race 

rse is laid out below, and will be printed each 


B. SMITH, Chairman 


HOFFMAN, Chairman 


WM. (BILL) GRAY, Chairman 


RAY FARMER, Chairman 


LEGGATT, Chairman 


EDWIN LANG, Chairman 


K. F. RANGER, Chairman 


SLAVIK, Chatrman 
| 

| 

H. HOFFMAN, Chairman || 


VM. PETERSON, Chairma 


month while the race is in progress. The starting 
pistol will be fired October 1, and the race will end 
January 1, 1933. The team recruiting the greatest 
number of new members in that interval will be the 
guests of the “also rans” at a big dinner, the plans 
of which will be divulged later. Full personnels of 


the teams will be given in next month's Journal 
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DON’T BE A SHRINKING VIOLET 


“Mr. Hustler, | have been deputized by the Mect- 
ing’s Committee of the American Society of Tool 
lngineers to invite you to present a paper at one of 
our meetings. We understand that your company 
has perfected a process which may benefit many of 
our members. 

“Sure, Mr. Inviter, [ll be delighted to tell the 
ASTE what | know about our process. I'm not an 
experienced public speaker, but with the help of 
others at my office I'll prepare the paper and read 
it. | never pass up an opportunity to advertise my 
company, my product, or myself.” 

Mr. Hustler's reply was typical of any go-get- 
ter’s, Who realizes that he has something to sell and 
an opportunity to serve. 

But when Smith John heard the Bags read he 
slyly and ungraciously remarked, “Say, he didn’t 
miss no chance to spread the ole banana oil, did he? 
(sood sales talk, calls it.” 

We may have to take a little sales talk be- 
sprinkled with the valuable information until we 
irganize a reviewing committee to pre-read each 
speaker's paper, to the end that the author and the 
society may each benefit to the greatest extent. 

It is recognized by all that the speaker is entitled 
to all the favorable publicity the Society members 
and the Journal can give him. This is only his just 
compensation for the work involved in preparing 
the paper. It is usually conceded that such com- 
pensation is adequate. 

In fact, this compensation is so great that it is a 
matter of no _ surprise and disappointment that 
one of our very good fellow-member-tool engineers 
failed to ic an invitation to tell the Society 
about a new development in his plant, with the ex- 
traordinary remark, “I’m a worker, not a talker. I 
don't know enough to make a speech anyway, and 
besides I'm not a salesman and haven't anything to 
sell.” 

Now what do you think of that’ Can you imagine 
this man, here at the birthplace of mass production, 
in the midst of the greatest concentration of tool 
engineers in the world, and he himself a man who 
knows manutacturing as only one who has planned 
it for vears can know it-——the man with the wheels in 
his head and the manufacturing world in the palm 

his hand—can you imagine such a lack of per- 
spective? Usually, the reason why a man_ pro- 
gresses just so far and then comes to a sudden stop 
is to be found in analyzing such an outburst. 

lt is certainly true that he is a worker. But it is 
time now for him to lift his head to see where his 
work has carried him. It is true he is not an orator; 
but ‘twere more power to him if he were, and how 
will he ever become a convincing speaker if he will 
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not talk when asked? “I don't know enough t 
make a speech.” It would seem that it he kney 


anything at all, he should know enough to take ad- 
vantage of the opportunity to learn how to make a 


speech when invited to do so. | know the man per- 
sonally, and verily | tell you he is an encyclopedia 
of tool engineering information and can divulge it 
in a most interesting manner. 

The statement that he is not a salesman Is true to 
a certain extent. He would be a production man- 
ager if he were more of a salesman. Isn't it trag- 
ical to think that such a little thing should so cramp 
his style! If he should prepare and read just one 
paper before a large audience it would probably be 
impossible to keep him from the plattorm there- 
after. 

The tragical thing is that he thinks he has noth- 
ing to sell. Kach of us must sell himself every day, 
to his wife, his boss, his children, his employees 
and keep himself sold. 

I believe this tool engineer is typical of the aver 
age. The average tool engineer is too retiring. He 
expects someone to “discover” him and put him on 
a pedestal. He doesn't seem to know that every- 
body else around him is too busy trying to reach 
the pinnacle to help anyone else reach it. 

This morning one of our unassuming members 
inadvertently dropped the information to me that 
he had just completed a paper on a very important 
tool engineering subject, which he had been hired 
to write for the chief engineer of a certain company, 
who was to read it before a. sister engineering 
society's annual meeting. This ASTE member has 
never been asked by members of his own society to 
present a paper. Verily, a prophet is not without 
honor save in his own country. 

I know of another of our members who worked 
from the bottom up, through tool engineering, to 
the upper stratum, who says he would gladly accept 
an invitation to talk—hbecause he needs the experi- 
ence. 

li we as a tool engineering society expect to 
grasp the opportunity of leading the procession ol 
thinkers and workers who are making a science of 
mass manufacturing, we must stop looking for a 
Moses or for speakers outside our own ranks. We 
must learn that no one else is so interested in our 
success as we are, or should be. After all, with be 
coming modesty, no one on the outside knows s 


much about tool engineering as we, hence it is the 
exchange of our own ideas amongst our several 
hundred members that is likely to do us the great- 
est vod now. 

“Reading maketh a full man; writing an exact 
man; and talking a ready man.” 


Let's be ready, 
and when an invitation comes to talk, talk—and 1 


an invitation doesn’t come, go out and get one! 


> 
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AUTOMATIC LOADERS FOR INDIVIDUAL 
MACHINES OR GROUPS OF MACHINES 


lembers present at the September Sth meeting 
the Society saw a very interesting film showing 
operation of .\utomatic Loaders, as developed 
built by the Seneca Falls Machine Company, 
built by the SENECA FALLS MACHINE 
IMPANY, of Falls, N. Y. MR. E. R., 
JITH, Vice President and General Manager of 


company, 


Seneca 


furnished the film and a paper de 
ibing the development, both of which were pre- 
nted by the Detroit representative of the com 


Mr. W. H. Nettle. 


Since the introduction of tungsten and tantalum 


irbide tools, the time lost in loading and unloading 
ichines has become of greater importance, be- 
use this time has become a much larger per cent 
he total operation time. 


as logical to 


automatically load work into and out of a lathe as 
it is to automatically feed bar stock into a screw 
machine. It is true that feeding rough stock, such 
as forgings, into a machine where they are to be 
held between centers, presented some rather dith- 


cult problems, but now, that these are worked out, 


automatic loading and unloading for this class of 
work should, and no doubt will, take its place along 
with other advances that have been made in ma 
chine shop practice 

The group of machines shown in Fig. is set up 
tor centering (lett), rough turning and tacing (cen 
ter), and finisl rning and facing (right) automo 
bile steering-g sector shafts. The rough forg 
Ings, approximate S ng, are delivered by a con 
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END FOR END 


CNTER 
Hydraulically operated loading equipment designed to serve nine machines simultaneously. 


work pieces end for end 


the 


turning 


fc 


is made 


Provision 
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Fig. 


operations 


the 


between three of 
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veyor to the automatic loader of the centering ma- 
chine. The three loading heads transfer the parts 
from each machine to the next, finally delivering 
the completely finished parts to a chute at the right 
hand end of the installation, which leads to a con- 
veyor. 


COMPLETE SAFETY INSURED BY ELECTRIC SWITCHES 


All movements of the three loading heads, their work-transfer fir 
gers, the centering machine loader and clamps, and of the tailstocks on 
the turning and facing lathes are accomplished by hydraulic equipment. 
tach movement is absolutely controlled through the use of electri: 
switches and solenoids. It is impossible for any part of the loading 
heads of the machines to start that makes a movement beforehand has 
completed that movement. All switches for similar functions are in 
series so that, for example, the switches that control the tail-stocks on 
the lathes or the switches that control similar movements of the thre: 
loading heads, must all be closed or else none can operate. At any time 
during the cycle of operations, the entire equipment can be stopped im- 
mediately by pulling a cord that controls all the solenoids. One pump 
supplies pressure for all the hydraulic cylinders on the automatic loaders 
and on the machines. 


Loading arrangements of the type described are also applicable to 
long rows of similar machines, provided the machines can be loaded from 
overhead. 

The above layout (Fig. 2) is proposed for machining armature 
shafts without a person touching them after they have been cut from 
the bar stock. Nine operations are proposed for the shaft in the follow- 
ing sequence: Cut off, center both ends, rough-turn one end, rough-turn 
the opposite end, mill slots, finish-turn one end, finish-turn the opposite 
end, grind one end, and grind the opposite end. The shaft will then be 
deposited by the extreme right-hand loading device on a chute that leads 
to a conveyor, 

In this sequence, the shafts must be swung end for end three times 
Also, after each piece has been lowered into line with the centers of the 
machines, it 1s necessary for the work-transfer fingers of the loading 
heads to move horizontally a short distance into line with the machine 
centers, in order to enter one end of each part into a chuck. Conversely, 
when the operation is finished, the work pieces must be moved horizon 
tally in the opposite direction to withdraw them from the chucks befor 
they can be lifted vertically. 

All of these head movements can be accomplished by means of equip 
ment such as illustrated diagrammatically in Fig. 3. 

At the end of the work loading equipment there is shown a hy 
draulic cylinder \ having a piston rod with rack teeth that engage pinion 
B. The pinion is mounted on a shaft having a crank that operates two 
connecting rods C, to which all the loading heads are attached, and which 
impart the necessary movement for carrying the heads back and forth 
between the respective machines. 

The second connecting rod operates a bar having rack teeth D in 
three places, to engage a gear on each of the heads that must turn the 
work end for end, as already mentioned. Thus, while the heads ar 
moved from one machine to the next, the rack teeth are also moved 
horizontally at a different rate, so as to swivel the head transfer fingers 
and the work through 180°. The in and out movements of the transfe1 
fingers, when they are in line with the machine centers, are accomplished 
by means of the hydraulic evlinder E, which supplies power for actuating 
a rack connected to the structural carriage that supports all the loading 
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Fig. 3. Equipment that turns work end for end, and imparts in-and-out movements for inserting 


the pieces into the chucks and removing them 


heads. The transfer fingers of this equipment are 
iso opened and closed by clamps actuated through 
hydraulic equipment on the individual heads. 

\utomatic loaders can also be applied to ma- 
chines installed end for end, or for feeding ma- 
chines in which the work does not revolve, such as 
milling machines. 

They can be operated hydraulically, electrically, 
or mechanically. It has been shown that the re- 
loading time can be reduced to a few seconds in cer- 


tain types of operations, and the reloading time re 
mains constant hour after hour because the loader 
does not become “tired” towards the end of the day, 
as an operator necessarily does. Also, time is not 
lost by stopping the machine every once in a while 
during the day for brief rests. An operator natur 
ally becomes fatigued, because even with light 
pieces such as automobile steering gear sector 
shafts, he will lift about 4800 pounds per 8 hour day. 


DEVELOPMENT OF DIAMOND AND CEMENTED CAR- 
BIDE BORING AND ITS EFFECT UPON THE INDUSTRY 


(Talk delivered at ASTE meeting, September 8, 1932, by C. A. Birkebak, Mechanical Engineer of Ex-Cell-O 
Aircraft & Tool Corporation, Detroit, Michigan. 


HISTORY OF FINISHING HOLES UP TO 
PRESENT TIME 


\mong the present day production and tool prob- 
ems, the finish boring of holes to obtain proper 
its as to size, roundness, and straightness, there- 
making parts interchangeable, 1s very important. 
his apples not alone to bearings requiring a run- 
ne fit, but to other closely fitted parts as well. 
During past years, various methods have been 
iploved for finishing bores for bearings and close 
ts such as boring, reaming, broaching, and grind- 
ge. Usually, boring with the ordinary type of fly 


tool was far too slow, and therefore expensive. 
Reaming has been used quite extensively, but has 
not been entirely satisfactory. The solid type of 
reamer does not hold size very long, and therefore 
the tool cost becomes high, while the expanding 
type of reamer generally has a high tooth and pro- 
duces a hole with a spiral of high and low spots. In 
fact, it is very difficult to produce and grind a 
reamer With an even height of tooth. .\ reamer has 
a tendency to follow the rough hole, and will not 


cut itself clear to right the error of the rough hol 


Many varied types and constructions of reamers 
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have been designed and made to produce better fin- 
ish and accuracy in finish reamed holes, some with 
spiral tlutes and staggered teeth to prevent chat- 
ter, but as the hardness and toughness of material 
changes, so does the cutting ability of the reamer, 
and the size of the finished hole changes with it. In 
parts with fairly thin and uneven sections the fin- 
ished hole will show out of round after the reamer 
is through, as a reamer exerts considerable cutting 
pressure due to the width of the cutting edge in 
contact with the wall. 

Broaching is used extensively for the finishing of 
holes, and in many cases where parts are of rugged 
wall construction with heavy even sections so they 
can be properly supported it is very successful, but 
due to the pressure of cut a number of parts with 
light or uneven wall construction cannot be finished 
to proper roundness and straightness with this 
method. 

In finishing a bearing bore in non-ferrous mate- 
rial, grinding is unsatisfactory as the wheel loads 
up quickly and also causes the wall to become 
charged with abrasive particles which naturally 
cause excessive initial wear of mating parts in as- 
sembly. This same condition holds true to some 
extent on bores in cast iron. 

The matter of loading and swinging parts on a 
face plate fixture mounted on the nose of the work 
spindle, is in many cases objectionable as parts are 
so shaped that counterbalancing is necessary to 
keep the work spindle running true to produce 
round holes. 

Grinding is a comparatively slow operation, and 
as a grinding machine is of single spindle design, a 
considerable amount of equipment is required in a 
high production plant. 

Let us now consider any of the finishing methods 
mentioned when finishing two holes accurately in 
line or parallel with each other. In order to ream 
the two holes in accurate relation and parallel, it 
will be necessary to hold the part in a fixture and 
clamp it solid so as to withstand the cutting pres- 
sure of the tools. This clamping must be done with- 
out any distortion of the part, as otherwise the part 
will spring back into normal position when released 
and the finished holes will be out of line. In addi- 
tion, it will be necessary to pilot the reamers, and 
when wear sets in, the pilot shanks will be loose in 
the piloting bushings and inaccuracy will result. 
These problems are in addition to the trouble of 
keeping the reamers cutting to size. 

To take care of the production in the line, per- 
haps six of these reaming set-ups are necessary, 
which means that twelve reamers must be kept cut- 
ting to exact and uniform size, and six different fix- 
tures must be kept up in order to obtain the desired 
limits as to size and proper alignment and parallel- 
ism with interchangeability at the assembly line, or 
for service in the field. Broaching two holes paral- 
lel is quite a difficult problem in regard to most 
parts, as the broaching pressure is excessive. It 
would be necessary to rest the part on its fixture 
and hold it in such manner that the broaching pres- 
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sure would not cause it to twist or spring while th 
broach is passing through. To obtain this condition. 
parts would require costly finishing operations for 
location not needed otherwise. 


To accurately grind two holes parallel would re- 
quire two set-ups or shifting of the part, grinding 
one hole at a time. Fixtures would have to be 
maintained accurate, and when loading parts car 
would have to be taken that the locating and clamp- 
ing faces are kept clean; also locating and clamping 
faces must be guarded against nicks and damage in 
process. 

This method is rather slow and expensive, and 
has plenty of chance for error due to the double 
loading and handling. 


DEVELOPMENT OF TOOLS 


Along with the discussion of different methods of 
finishing let us review the tools, or rather the mate- 
rial from which finishing tools have been made. 

It is not so many years ago that high speed steel 
was brought into common use, in fact, many of us 
here remember the time when most cutting tools 
were made from carbon or tool steels. .\s industry 
progressed, the demand for better tools and mate 
rials increased, and particularly so as the automo- 
tive industry advanced. As motor cars were built 
tor higher speeds and the plant was called upon for 
more production and greater accuracy, better tools 
with longer life were demanded. The first step for- 
ward in tools was high speed steel which in turn 
was developed to a high degree of uniformity. This 
greatly increased the life of tools, and with the 
longer tool life greater accuracy was possible in the 
finished parts. 

Later, Stellite was developed and put on the mar- 
ket. This material found many successful applica- 
tions at feeds and speeds greatly in excess of those 
applied to high speed steel. 

As the aircraft industry developed, and the auto- 
motive industry advanced toward its present da) 
state of perfection, the call was for higher speeds 
with smoothness and durability, necessitating bet- 
ter finishes and accurate interchangeable fits of the 
component parts. 

This demand has within a short length of tim 
brought about the development of new materials 
tungsten and tantalum carbides—and their applica 
tion as cutting tools. It has also brought about the 
use of diamonds for precision boring and turning 
tools, and the development of boring machines de 
signed for the application of diamond and the car 
bide tools to production problems. 

A\ few vears ago the use of diamond tools in pre 
cision boring was started. The diamond tools undet 
proper machine conditions were found to producé 
accurate bores with a very high finish, and the tool 
life exceeded that of any other known tool to such 
an extent that the possibilities of diamond boring 
were very apparent. .\t the very start, proper ma- 
chines were not available for this operation, and 
special equipment generally built on a lathe or 
erinder bed was used. 


typical diamond boring jobs 


»the spindle speed possible and desirable in 


boring, the accuracy and the upkeep of 


indles was a principal problem, as it was neces 


spind 


to have les closely fitted for radial and 

play so that they would operate smoothly and 
thout 
The secret of our.success in solving the diamond 


vibration, 

ay spindle probl in lies in the specially designed 

gh Speed Ball Bearings with which our spindles 
juipped 


his bearine wa 


Ce 
s designed and produced for spe 
The 


in fitting these bearings enables us to 


fie purposes and is extremely accurate. me 


Us¢ 
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rola ( end play to very close limits, and 
h these close limits the bearings give accuracy 
( 
es the experience with these spindles, 
soon became of importance in the 
Cell-O organization, and early in 1928 work was 


started on the development of a standard diamond 
oring machine properly constructed to meet the 
requirements in the diamond boring field. 
extensive research work and study resulted in 
finding a very large list of parts of different mate 
rials such as aluminum, bronze, babbitt, and bake 
lite, also cast iron and steel, which could be finish 


bored practically and profitably by the diamond 


bo Ing me thod. 


Diamond Boring Machine it 


consider the design of fixtures 


handling 


as nearly as possible the 


y 


complete range of parts; provide for adjustments 


1 large and small fixtures could be used 
to best advantage; and at the same time keep the 
ppearance of the machine within the right propor 
tions. The machine is puilt in two models: a single 


end machine, No. 112 .\; and a double end machine, 


No. 216 A (Fig. 2) 
These machines are hydrauli 
—, ily operated, and the standard 
spindles used are interchangeable 
I] revolving parts cuch as spim 
dles are kept stationary, and are 
istened to the base as one unit 
() the inanimate parts, such as 
the vork holding fixture, are 
ovable Phe hydraulie system 
crates at pounds pressure 
are ich. \ large varict\ 
ures can be used, either 
( hve raulically rated 
hand or automatic control 
e spindles are of the in-built 
I a shaftless type 
Céad: The rotor 1s 
ced on the spindle shaft, 
stator is mounted in the 
spindle bracket. spindles 
e three special high speed ball 
ings, and are built for speeds 


and 3600 rpm. 
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In regard to the bori: 
steel, Ex-Cell-O has ; 
several very successtul 
plications. On this mate 
the same as on cast iron, th 
critical speeds are very cl 
and depend upon the analy 
sis and the hardness of the 
material to be bored. 
tool shapes must also 
closely controlled and repr 
duced during the life of 
tool. The finish obtained on 
the different applications 
has been much better tha 
any ground finish obtain 

; able, and the accuracy as t 
Close-up view of fixtures and spindles. : 
roundness and size is greater 
than in grinding. 
MATERIAL TO BE BORED 
The boring of iron and steel is new, and constant 
his boring machine has applications for man) experiments are being conducted on these materials 
varied parts and kinds of material, non-ferrous. cast . 7 . 
: d tie to obtain better tools with longer life, which means 
iron, and steel. bach kind of material is a separate ae at 
Tae ;, closer limits in the finished bored parts. In these 
problem in itseli as to feed, speed, and tools. In 
most non-terrous materials, such as aluminum al- experiments marked success has been obtained, and 
loy, bronze, and babbitt, a diamond tool is the most feats in the experimental room indicate promising 
successiul, On these materials high speeds and low results in this development work. 
feeds are used to produce the desired finish. In e : 
obtaining a finish on all of these materials the tool STANDARDIZATION COMMITTEE 
shape is of vital importance. As analyses of these ! 
materials vary, the tools shapes must. be changed A Standardization Committee has been appointed 
to get the highest degree of finish. In nearly all by President J. .\. Siegel. Mr. E. C. Lee is the Gen 
: cases of boring non-ferrous materials, a soluble oil eral Chairman of the new committee. Chairmen of 
solution is used. This prevents heating of the tool the various Sectional Committees are as follows: 
setting, which results in a very slight expansion. figs and Fixtures and Machining Committee. 
lt also flushes the chips out of the way so that they L. K. Rosenberg. 
do not pick up on the tool quills and mar the finish : 
Jigs and Fixtures, Assembly, E. R. DeLuiz. 
ot the bore. The feeds used in boring non-ferrous 
Drawing Room Practice, H. E. Kraning, 
materials vary according to the individual job, and 
depend somewhat upon the tool shape used in the peration and Methods, Elmer Johnson. 
boring operation. Milling Cutters, A, M. Goddard. 
In the boring of cast iron the range of critical Drill, Counter Sinks, and Counter Bores, Carl _ 
speeds is quite close, and must be suited to the stord, 
: diameter and mat alin the parts. For this opera- Gages and Gaging Methods, E. E. Marlin. 
: tion, tungsten carbide tools are used, and the opera- Machinery, Cass Dombroski. 
tion is pertormed dry. The analysis of the iron is Grinding, Robert Frye. 
quite important in considering tool shapes and tool Small Dies, A. G. Gulberg. 
lite. llowever, accuracy as to roundness and Large Dies, Chas. W. Balle. 
straightness of bore has been obtained successtully forging Dies, Harry M. Howe. 
through the appheation of the precision boring ma furning and Boring Tools and Holders, ( 


chine. Giern. 
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Tool Engineering Bulletin No. 7 


MACHINING OF MONEL METAL 


Monel metal is an alloy of Nickel and Copper, containing about 68% Nickel, 30% Copper 
and 2% of other materials, principally Iron. 


Monel is not a hard material, but is very tough, and for that reason moderate feeds and 
speeds should be used when machining. Surface speeds of from 45 to 65 feet, should be 
used, depending on the machining conditions and depths of cuts. Feeds comparable with 
those used for cutting alloy steels are suitable for this material. 

The following specific recommendations are Made for machining Monel metal: 


DRILLING 


Use the standard type of Twist Drill. Speeds 40 to 60 feet. Feeds .006 for 1%” drill, 
010 for 14” drill, .013 for 1” drill; other diameters of drills in proportion. For deep 
holes a polished flute and somewhat heavier web is advisable. Ample back taper 
should be provided, because this material picks up easily on the margin of the drill. 
Use regular point angle and lip clearance. Do not attempt to use drill after it shows 
appreciable signs of dulling. 


REAMING 


Use reamers of the spiral type if possible. Speeds of 10 to 15 feet are recommended. 
Feeds should be lower than those used for steel, because with heavy feed the material 


will load on the cutting edges. Use reamers with narrow lands and well polished flutes. 


MILLING 


Use milling cutters with 10° to 15 rake angle, and with the regular number of teeth. 
Speeds should be from 50 to 65 feet. Feed from two to five inches per minute, depend- 
ing on the depth of cut. See that cutters have keen edges and sufficient clearance 

at all times. For slotting cuts provide ample side clearance to prevent gumming and 


picking up of material on the sides of the cutters. 


For coolant a good mixture of soluble oil or its equivalent are giving the best results. 


National Twist Drill & Tool Co. 
Detroit, Mich. 


irtesy of C. J. Oxford. 
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Tool Engineering Bulletin No. 8 


DRILLING OF ALLEGHANY METAL 


The manufacturers of Alleghany Metal, which is a stainless steel of the 18-8 Chromium 
type, have made the following recommendations for the drilling of this material: 


“A high speed drill should be used for this material, with the point ground somewhat 
flatter than the standard. Lay-outs should be made with a triangular-nosed center- 
punch, taking care not to make the mark deeper than necessary, in order to avoid 
work-hardening and thus making it difficult to start the drill. On account of the work- 
hardening characteristics of Alleghany metal, it is necessary to exert sufficient 


pressure on the drill to make it cut all the time. 


It is very important that this metal be properly backed up, because it does not chip 
or break out ahead of the cutting point Of the drill, as does ordinary steel, and the 
drilling must be done all the way through. The speed of the drill should be about 
one-half that used for mild steel. Immersing the drill in water after each hole is 
drilled will prolong its life considerably. 


The low-speed electric hand drills recently brought out by several manufacturers are 
much better for drilling this metal than the older types, in which the speeds were too 


high. The drill must be kept cutting wen in contact with the work to prevent 
| work-hardening. 


In drilling deep holes, a compound of one pound sulphur to one 
gallon of lard oil will prove advantageous.” 


Courtesy of C. J. Oxford. National Twist Drill & Tool Co. 


Detroit, Mich. 
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AN ADAPTATION FOR A BORING MACHINE 


By Peter F. Rossmann, Packard Motor Car Company 


irry the boring mill to the work. The hand bor- 
unit shown below permits this and more. It 
eves the regular boring equipment from over- 
during rush periods, saves considerable set-up 
In many instances, and saves handling time on 
ge parts. 


Application: 


Lerr HAND 
THREAD 


nee and differential 
Differential 


No. 6 


drive 

Gear hous 
Operating 
No. 11 
13 


Location is made 
N to flange on tool, ~ flange is made 

1 with the boring bar. 


OPERATION 


\ 
\ 


th evervwhe re. 


tter being set up as shown in Fig. 1, injust tellers, 


with tool 
In position W, shift differential gear shaft (2) just br 
position Y, and turn boring bar (15) by means of ae ee ae 
rank (8). Gear (12) is turned by key (13), and 
When shaft (2) is in position W, 
(4) and (5) are keved together. 
ves gear (11) which has 


real snowstorm of the vear and 


varn her pupils be 
a threaded bore engag 

1 ed vy caretul to avoid 
the thread on the boring bar thus feeding the at thie ad the 
had a darli | broth mly seven years old. 
ormula for determining boring bar feed: One day he nt out m t now with his new sled 
and caught ( | Neumonia t in and in 
gear b= gear gear (5): days he wa dead” rh, 

lead of thread on boring bar vou could heat pin drop Phe si 

back rov 


-xe) feed. “T have eirl’s educa 
tion,’ complained the aggrieved father. “and here 
the boring bar to have she ewoes and marrics : ung teller with an income 
‘ of only S] 
reads per inch (lead 0.050); gear a to Wop” 
{ 
th: gear bh, 14+ teeth; gear c, 13 teeth er cent ¢ 
teeth. 


S20,000 on that 
\ssume 


“that’s 5 
and gear d, 


C1it more can you 
expect m thes eee 


“ESS 

ar? 

Details 

234 567 Zz (234367 8 

| ae 

© S \ B 

A ¥z A RIGHT HAND THREAD Tas 

| | ke 

Fig. 2. N I—Bod 2—Keed cha 

P gear shaitt §—Locki No. 4 

We No? Feed haft st No. 8 

Ing cove! \ / eed Change shatt stops INO. ¢ 

Driven feed gear. N 12—Differential drive gear. Ni 

= No. 14—Feed shatt No. 15—Boring bat No. 16—Tool bit. 

| No. 17—Clamp screw. 

Vi 35x 13 

tr 
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DIE To CuT ¢ Form 


DIAL Rob BEARING. 


SECTION B-B. | | Secrion A-A. 

Wuen Tue Puncw Goes Down, On Stive © Hirs Guipe 

Ano Pusnes Roo © Our OwTop OF Tue MATERIAL To Be Formed, Puncn 
Curs Ir Ort To Lengrn Ano Wnen Spring Puunger ©) Has THe 

Borrom Guioe Brocxs@ 4 Pusnwes Form Biocxs & Togerwer AND 
Tue Forming Comprereo. Wwen THE Puncw Goes Up, SPRING © IN 

| Supe & Pusnes Roo Back Ano Tue FinisH Formed Piece Drops Our. 


By Covrresy OF Mr. Froro B. Perrers. Pranr Engineer 
COPELAND PrRopucts, /nc., Mount CLEMENS, 


Diat Rod Bearing 
BRASS STRIP /X3% 


NEWS NOTES OF 


THE INDUSTRY 


hicle to sell at about S400, to make a definite appeal 


Kactory shipments of Rocknes to dealers in Au- to farmers, and to be distributed through Interna 
gust gained 38.3 per cent over the July total, ac- tional Harvester’s 200 branches as well as througl 
cording to George M. Graham, vice president of the Willys dealers. 

Studebaker subsidiary. Another optimistic note 

came trom J. C. Chick, general sales manager of 

Cadillac, who reported: Walter P. ¢ hrysler has announced that Skinner 
gust bear out the conclusion that buying spirit is Motors, Inc., Detroit, manufacturers specializing 1 


increasing. For the first time in many years our 
\ugust sales have exceeded those in July, and this 
remarkable seasonal upturn gives every evidence 


Ford parts, have just been granted a non-exclusive 


license to sell floating power engine mountings ¢ 
replacement parts for Ford cars. 


of continuing through September.” The notice 


ably better position oft the high priced manutfactur- The National Machine Tool Builders’ Associ 
ers Was attributed directly to stock market activity. 


tions index of machine tool orders gained thre: 
‘ points in August, rising to 28.3 from 25.3 in July 
Maller, president of Wallys-Overland, has lron Age Magasime reports. “There is undoubted!) 
acknowledged that his organization and the Inter- greater interest,” the report reads, “among machin 
ery users in prospective purchases, but thus far thi 
interest has not been translated into much business 
Qf all the industria! areas of the country, New Ing 

ufacturing programs. Ar. Rumor in Voledo has it land appears to be the most promising, chiefly be 
cause of the rise in textile activity in that section. 


national Harvester Company of Chicago are nege 


trating with the object of combining sales and man 


that Wallvs-Overland wall produce a passenger ve- 
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A TOOL ENGINEERING PROJECT 


By SVERRE BERG, FLOYD CARLSON, CLARENCE ERICKSON, 
HERBERT ROYLE, LEONARD SPRENGER, TOM TOMAKICH, 
KENNETH WATSON, and LOUIS WOKAS. 


SS 


20 shows the machine used for drilling the 


sus the machine time 


Fig. 21. Fixture for boring and reaming column hole in Base. 

For boring and reaming the column hole in the 
third operation, the boring tool .\ and the reamer 1B 
in Fig. 21 are attached to the same bar, allowing the 


Operation to be pertor ed in one pass clamp 
C, which presses on the top of the column hole boss, 
is cut awav to allow the passave of the reamer fi. 
\ Leland-Gifford Drill Press ot the type shown in 
Fie. 201s used tor this operation 

The formula below gives the machining time. The 
number of revolutions per minute was found by 


using the for 


where C ois the cutting speed in feet per minute 
and 1) the diameter of the hole rom oa 
Kearney and Trecker data sheet 250 tt. per minute 


Was arrived at as the proper cutting speed tor tung 
sten carbide on cast iron, and 0.015” per revolution 
as the teed 
) 
545.4 
2.0 av 13 seconds. 
O15 
\lowine 11 seconds for the manipulations of the 
Wwe ret a rto floor Tinie «of 2a seconds 
1 ( rl | 1 Press used for drilline four Milling the top ot the ] seas the tourth operation 


Base. fhe rotary miller nin Fig. 22 is used for this 


aD 
oles in the base. The tormula 
> 
SS 
<q 
( leq oth ot tl l cone, U LON”. Was added to 
2 
depth of the hole. "4 Soe 
1 
) ‘ % 
+) 
7 
+ 
ic 
D 
_ 
4 
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operation, 
(Fig. 23) and a 10” diameter cutter. It was calcu- 
lated that six fixtures would be necessary to get the 
desired production, and a machine with the proper 
table was that the six fixtures 
could be accommodated. The dise ground bottom 
face of the part rests on two hardened and ground 
steel plates \. The base is located by means of the 
pin D and the pilot C, and held down by three 
clamps b. 


The miller is equipped with six fixtures 


size of chosen so 


\ Kearney and Trecker data sheet recommends a 
cutting speed of 250 it. per minute, and a feed per 
tooth per revolution of O10", in connection with the 
lig” depth of cut which was chosen. The cutter 
rpm. wall be 


OW), 


10 pi 


The table feed per minute will be the number of 
teeth times the feed per tooth per revolution times 
the rpm. 


24x O10 x 96 = 23” per minute. 


lhe leneth of the base 


O14” wall be actually 


to be milled is but 
traversed the table of the 
miller. Dividing 9.5 by 23 and multiplying the quo- 
tient by 60 will give the machining time, 24 seconds. 
There will be no floor to floor time, as the operation 
is continuous, 


Krom the standpoimt of the 
operation of milling thre top should precede the bor- 


ing operation, when it 1s considered that a tendency 


extreme accuracy, 
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exists for the casting to warp after its base 
ground. However, with a tungsten carbide cut of 
only 4.” the consequent warpage would not be 
sufficient to cause the column bore to be very mucl 
out of perpendicular with the top face. The present 
method was decided upon because of the saving i: 
labor. Since the drill press we are manufacturing 
is not designed for fine precision work our method 
is accurate enough for our purpose. 

The fifth operation is tap drilling the 3¢” hol 
The same kind of machine as shown in Fig. 13 
(Avey drill press—see Sept. Journal) is used for the 
operation. Fig. 24 shows the fixture. The part is 
slipped over the plug A and the two pins C, an 
pushed against the plate B. The C-clamp D fits 
over the neck of plug A, and holds the base in posi 
tion for drilling. 

A\ feed of 0.008” per revolution, 
are used. The formula 


and an rpm 


60x L. 
Nx 
\ 
| SEC Y-Y 
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FIXTURE N* 22H-F3 
Fixture used for milling top of Base. 


Fig. 23. 


vives the drilling time. 


60 (.5 + .O9) 
— 


7.3, say 8 seconds. 
612 x .008 


To this time is added 4 seconds for loading the fix 


ture. 

Operation No. 6, performed on the same kind 0! 
machine as shown in Fig 15, (Avey Tapper, se 
Sept. Journal) is tapping the hole. The fixturs 
for the previous operation with bushing removed 1s 
used for this operation. We used 197 rpm. as the 
speed of the tap. Dividing 60 seconds by 197 gives 
0.3 seconds per revolution. The hole to be tapped 
is 44” deep, requiring about 10 revolutions of th 
tap. The actual tapping time will be 10 x 0.3 
3 seconds. To back the tap out of the hole wi! 
require another 3 seconds. Adding 4 seconds I 
unloading the fixture, the total floor to floor tim: 
will be 10 seconds. One operator performs both 


| 
siti 
= 
ZO 
lig. 22. Cincinnati Rotary Miller used for milling top of Base. { ; 
\ 
\ ©) 
\ 
\ 


> 
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ip drilling and tapping operations. Two ma- 


s are used, and the fixture slides from one 


Fig. 24. Fixture used for tap drilling hole in 


column. boss of Base. 


REDESIGN OF SPINDLE 


fhe original design of the spindle of the drill 
ess was as shown in Fig. 25. To reduce the cost 
machining this part, we altered the design of the 
detail to the extent of reducing the diameter of the 


lar at A from 154,” to 0.635”. 


5 
- 2 
52 4. 6235, 5G4\ 79. 3_ | 1252 


YD - 3 

ZORSPOT SPINDLE - ONE 
FART W* EX2Z219 VBUSS. THO 


5. Spindle of Drill Press showing original design. 


(he question arose as to whether we should form 
collar by using an electric welder for upsetting, 
| whether we should make the threaded end in 
automatic screw machine, to be butt-welded to 
remainder of the spindle. An increase in cost 
uld have resulted if these suggestions had been 
lowed, due to the greater expense involved in 
rning and grinding to overcome eccentricity. 
It was necessary to test the strength of the new 
meter collar. The pressure required for driving 
‘drill, the maximum capacity of our drill press, 
ough hard steel is 700 pounds. The pressure re 
ired for forcing the thrust ball-bearing over the 
10” collar was calculated as 2 tons. Hence, the 
design was found to be amply strong. 
[he cost of making the spindle as called for in 
original design was $0.0911, while the new de- 
n enabled the detail to be made for $0.0690. Ina 
ir, during whieh 300,000 are produced, this a- 
to a saving of $6,630.00, 


unts 
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Mr. Earl Harrison has severed his connection 


with the Barker ‘Tool Company, with whom he has 


been connected as Sales Manager tot the past tive 
and a half years. Mr. Harrison is contemplating 
opening up an office as manutacturers’ agent, hav 
Ing@ tentative l\ contacted several established ae 


counts. 


\ll world’s automobile records for sustained high 
speed were shattered recently by a current model 
Pierce-Arrow 12 cylinder roadster, when Ab Jen 
kins, noted driver and research engineer, speed 
2710 miles around a circular course in 24 hours, 


> 


maintaining an average of 112.91 miles per hour, 


Jenkins did not leave his seat in the car during the 
entire 24 hour period, and his only stops were briet 
ones for refueling. 

Phe run was made on the salt bed at Salduro, 


Utah, 120 miles from Salt Lake City, and was spon 

sored and authenticated by the Salt Lake City 

Chamber of Com 

ords, including the Indianapolis Speedway mark es 

tablished by Fred Frame in this vear’s Memorial 


Mite 


merce. Jenkins swept a lland ree 


Day 


The Majestic Tool & Manutacturing Company, 
2650 Popular Street, Detroit, Michigan, Manutac- 
turers of PARKER HI- SPEED BEARINGS and 
GRINDING SPINDLES, have recently developed 
and marketed a direct motor driven spindle tor the 
No. 2 Brown & Sharpe Surtace Grinder. 

This spindle, which is driven with a 34 Hol’. motor 
at 3450 rpm. under full load, is producing excellent 


results. 


For grinding splines, slots, keyways, grooves, 
etc.. where the side of the wheel is used, there 1s no 
necessity for nursing thr spindle along with a stick 
or end of brush handle in order to avoid end play. 
Since there is no end play, the operator's attention 
mav be concentrated entirely on his grinding. 


bo adopt this a. pe spindle to the standard spindle 


housing requires only reboring housing to diameter 

of 3”, drilling and tapping a " set screw hole im 

lower part of housing face, and spotting onto the 
| 


spindle 
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Krueger Multiple 
Drill Heads 


UILT for all types of multiple operations 


drilling, reaming, counterboring, counter- 
sinking, tapping and similar operations. 


All products — drill heads, 
jig plates, fixtures, rotary 
tables, ete. are designed 
and built to meet specific 


production requirements. 


KRUEGER -WAYNE IOOL (0. 


Division ot 
kex-Cell-O Avreraft & Tool Corp 


1400 Oakman Blvd. Detroit, Mich. 


New and Used Power 
Machine Tools l'ransmission 9g 


E - Z-DRAFT 
CHARLES E. WAIN An Economical and Fast Method 


MACHINERY SALES 


For the Executive 


ELECTRIC MOTORS Engineer 
Designer 
Drafts 
7800-7810 Mack Ave., Phone: Whittier 3913 eager 


Sales Engineer 
Corner Seyburn Detroit, Mich. 


An Irishman on his deathbed called to his wife 
and exclaimed: 

“Bridget, | smell corn beet and cabbage cooking. 
Bring me a dish of it, will you?” 

“Shure, and [| will not,” Bridget replied. “I’m 
saving that for the wake.” 


PREPARATION IS THE THING 

\s capacity is enlarged, production is increased. 
This is true of humans as well as plants. 

The reward of work well done is more work to do, 
and faithfulness to responsibility brings added MeCAULEY & MADISON, Inc. 
responsibilities. This is the natural law. 

You do not expect a pint pitcher to hold a quart 15 E. Elizabeth St. 


of milk, and you should not expect a job higher up Phone C Adillaec 1240-1241 
unless you have prepared yourself for it. 
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TOOLS AND DIES 


Commerce Pattern Foundry Machine 


COMPANY 


2211 Grand River Ave. Detroit, Mich. 


HIGH CONDUCTIVITY COPPER CASTINGS 


Spot Welding Tips Butt Welding Die Bronzes 


ANNOUNCING... 


A new line of DIE SETS by the 
GULLBERG SALES & MANUFACTURING CO., INC. 


supplementing but not replacing the Gullberg Standard line 
which is being maintained in its entirety. 


Latest Catalog Now At Your Service. 


miplete line of 


supphes such as 
Special Die Sets 
pecta t Dowel Pins, Die 
of every description 
Springs, Bushings, 
made to order 


Guide Posts, Stripper 
on short notice. 
Bolts, Cap Screws, 


and ete. 


GULLBERG SALES & MFG. CO., INC. 


840 WEST BALTIMORE AVE. DETROIT, MICHIGAN, 
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MISTER 
MANUFACTURER 


Now is the Time to Advertise 


QSTE 
wy 


Why Not Let the 


ASTE Journal 


Broadcast The Story of Your Product 


CONSIDER THESE FACTS 


We reach every large and small industrial plant in Greater Detroit. 
Our paper is being read by the Master Mechanics—Tool Engineers 
—Tool Designers in every important plant in Greater Detroit. 


WRITE OR PHONE FOR RATES NOW 


American Society of Tool Engineers 


Publicity Committee 
8203 Woodward Ave. Madison 5048 Detroit, Mich. 
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